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Subtrochanteric femur fractures occurring in the young adult
are high energy injuries, and rarely present as open fractures.
These fractures require irrigation and debridement with surgical
stabilization. As with all lower extremity trauma, a detailed
neurovascular exam is warranted at the time of injury, in the
perioperative period, and in the days following to ensure that the
extremity remains well perfused. Intimal arterial tears have
previously been reported as delayed vascular injuries identiﬁed
in the setting of blunt trauma to the abdomen or knee.5,6,11 No
previous reports, however, have recognized this injury in associa-
tion with blunt trauma to the proximal femur. We present an
unusual case of an external iliac artery intimal ﬂap tear occurring
with a subtrochanteric femur fracture in a young adult male as a
result of blunt trauma.
2. Case report
A healthy 33 year old male was riding his off-road motorcycle
when he lost control and ﬂipped several times. He was helmeted
and reported no loss of conscious throughout the incident. On
arrival to the emergency room, he complained of right hip pain. He
was haemodynamically stable with a heart rate of 120 and a blood
pressure of 123/61.
There was no signiﬁcant past medical history. Physical exami-
nation was remarkable for shortening and external rotation of his
right leg. Therewasa1 cmpuncturewoundlocatedover theanterior
medial aspect of his thigh, 3 cm distal to his inguinal thigh fold.
Signiﬁcant venous sanginofatty drainage consistent with fracture
haematoma was seen coming from the wound suggesting an inside
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swelling over his right ﬂank and gluteal region were noted. The
initial EMS evaluation noted a diminished right dorsalis pedis pulse.
At the time of orthopaedic evaluation, the right femoral, dorsalis
pedis, and posterior tibial pulse in the injured extremity were
palpable and comparable to his contralateral uninjured extremity.
Ankle–brachial indices were 0.89 on the right and 0.88 on the left.
Radiographs were completed and a displaced right subtrochanteric
femur fracture was demonstrated as shown in Fig. 1 (left).
Urgent irrigation and debridement of his open wound and
intramedullary nailing of his subtrochanteric femur fracture were
performed in the operating room. The abrasions at the insertion
site for an antegrade trochanteric nail were extensive and could
not be avoided. Approximately 1.5 l of haematoma ﬂuid was
encountered at the incision for the nail entry site. The soft tissue
injury was consistent with an internal degloving injury (Morel
Lavalle lesion). An antegrade trochanteric entry reconstruction nail
(Depuy Versanail, Warsaw, Indiana) was inserted (Fig. 1 (right)).
Following uneventful nailing, the entry site was dressing with a
Vacuum Assisted Closure sponge (KCI, San Antonio, Texas) with a
plan for debridement within 48–72 h. Serial neurovascular exams
post operatively noted the extremity to remain well perfused with
palpable dorsalis pedis and posterior tibial pulses.
At the time of his repeat operative debridement however, the
dorsalis pedis pulse in his right foot was diminished compared to
his uninjured side. In addition, there was an appreciable skin
temperature difference noted to the right distal extremity. A CT
angiogram was obtained and revealed a focal ﬁlling defect of the
right external iliac artery (Fig. 2). Intra-operative angiogram
performed by vascular surgery conﬁrmed the intimal ﬂap tear. The
arterial injurywas treatedwith balloon angioplasty and placement
of a self expanding stent (ev3 Prote´ge´, Plymouth, Minnesota) with
restoration of normal arterial pulses in the distal extremity (Fig. 3).
He had eventual delayed primary closure of his wound on hospital
day 8. He was discharged on hospital day 12, non weight bearing
on the right lower extremity. His fracture and soft tissue injuries
healedwithout complications (Fig. 4). He had returned towork and
all previous recreational activities within 6 months of his injury.
3. Discussion
Subtrochanteric femur fractures occur in a bimodal distribu-
tion, typically resulting from falls in the elderly population and
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Fig. 1. AP radiographs of the hip showing the injury (left) and following intermeduallary ﬁxation (right).
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fractures are associated with other injuries and are frequently the
result of high energy penetrating or blunt trauma. The proportion
of subtrochanteric femur fractures that are open is estimated at 0–
27%.1,3,14,15 Included in these statistics are varying amounts of high
energy penetrating trauma. The proportion of open subtrochan-
teric fractures resulting from blunt trauma alone is signiﬁcantly
[()TD$FIG]Fig. 2. CT angiogram demonstrating intimal ﬂap tear and with ﬁlling defect and
perfusion distally.lower as the soft tissue envelope in the proximal femur is relatively
large and requires tremendous force to perforate the skin with an
‘‘inside-out’’ mechanism. The presence of a gluteal degloving
injury (i.e. Moralle Lavalle lesion, commonly seen in the setting of
acetabular trauma) is not surprising in this situation.
Proximal femur fractures in the young adult, either with or
without vascular injury, warrant early surgical stabilization.2
Fixation may be accomplished by various methods including a
cephalomeduallary nail, plate and screw ﬁxation, or in ‘‘damage
control’’ circumstanceswith external ﬁxation. Intramedullary nails
are generally favoured due to their decreased surgical time and
arguable superior strength of ﬁxation.7,8 In fractures with a
concurrent vascular injury with loss of extremity perfusion,
emergent restoration of ﬂow is paramount. Whilst initial arterial
assessment and ankle–brachial index may be normal, delayed
thrombosis from intimal injury has been described.6,12 In these
settings where vascular perfusion to the foot is initially adequate,
stabilization of the femur may take priority over the diagnostic
angiogram or vascular intervention. This patient likely had a
subclinical intimal tear from his injury however became symp-
tomatic due to tear progression or arterial thrombosis. As was
demonstrated in this case report, careful attention must be paid to
the vascular status of the extremity throughout the perioperative
period as intimal tears may progress.
Vascular injuries occurring in the setting of blunt trauma can
include a broad spectrum of injury patterns including intimal
defects, intimal ﬂaps, thrombosis, pseudoaneurysms, arterial
stenosis, arteriovenous ﬁstulas, and complete arterial laceration
or transection. It is likely that smaller, subclinical intimal defects
may occur with more regularity than is reported. Many of these
will resolvewithout further intervention.12 One study documented
that up to 16% of asymptomatic patients with penetrating
extremity trauma have been found to have arterial injuries on
angiogram.9
Vascular injuries associated with subtrochanteric femur
fractures requiring operative intervention occur in 0–4% of cases
and are seen almost entirely in the setting of penetrating
trauma.3,10,13,15 Frequently these injuries involve laceration or
transection of the femoral vessels from a missile and require
[()TD$FIG]
Fig. 3. Angiogram demonstrating intimal ﬂap tear before (left) and after percutaneous balloon angioplasty and stenting (right).
[()TD$FIG]
Fig. 4. Radiographs at 6 months demonstrate fracture healing. The stent can be
visualized within the circle.
S.W. Zehnder et al. / Injury Extra 42 (2011) 33–36 35emergent revascularization in addition to vascular repair. Whilst
intimal tears or ﬂaps have been well described as a result of blunt
trauma in the region of the knee, it has not been reported in the
setting of a subtrochanteric femur fracture.6,11
Accurate and timely diagnosis of arterial intimal injury is
necessary as these may progress to pseudoaneurysm formation,
arterial dissection, or thrombosis, resulting in vascular occlusion
and ischaemia. In many cases, these patients will have absent
pulses distal to the site of injury along with pallor, poor capillary
reﬁll, cold levels, and pain with no obvious evidence of bleeding.
On angiography, this will appear as a narrow band like defect with
decreased dye ﬂow distally. Methods of revascularization include
open surgical revascularization with direct arterial repair, vein
patch angioplasty or a bypass grafting.4 As was demonstrated in
this patient,many of these injuriesmay also be successfully treated
with angioplasty with or without stenting. Distal external iliac
artery stenting has been demonstrated to be a safe and effective
procedure for occlusive lesions in this location.
Smaller intimal defects that do not result in perfusion deﬁcits
may be observed closely. In one study, 24 asymptomatic patients
with nonocclusive arterial injuries were treated with observation
and repeat angiograms at 12 weeks.12 87% were found to have
resolved or stabilized. This practice was recommended for defects
less than 5 mm with intact distal circulation. In this patient, the
defect was larger and whilst subtle, he had demonstrated
compromised blood ﬂow on physical examination. In this setting,
observation is not recommended.
The arterial injury reported in this case reportwas diagnosed on
a delayed basis. Reasons for this may have included a low index of
suspicion given the lack of previously reported arterial injuries
associated with this type of fracture and the initial normal arterial
examination which included symmetric ankle–brachial indices.
Serial examination of this extremity identiﬁed the arterial injury.
The open nature of this fracture and the associated Moralle
Lavalle lesion are indicators of a high energy injury. Clinical
suspicion for vascular injury must be maintained in this setting. As
S.W. Zehnder et al. / Injury Extra 42 (2011) 33–3636with all extremity trauma, a detailed vascular examination
including ankle–brachial index, comparison of pulse and temper-
ature to the unaffected extremity and assessment of capillary reﬁll
is warranted both as part of the initial exam along with the
postoperative period. Subtle changes in perfusion when combined
with a strong clinical suspicion will allow one to detect and treat
rare and potentially disastrous complications from vascular
injuries in a timely fashion.
4. Conclusion
Arterial intimal tear injuries associated with subtrochanteric
femur fractures are rare and may present in a delayed manner. If
undetected this arterial injury may lead to ischaemic occlusive
complications. Despite a normal initial vascular examination,
serial vascular examinations are warranted in the perioperative
period to rule out more subtle arterial injuries. When present,
intimal ﬂap injuries of the external iliac arterymay be addresswith
balloon angioplasty and stenting.
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